DISCOVERY OF THE PROTON 


The discovery of the proton is credited to Ernest Rutherford, 
but the instrument that played a crucial role wasn't a single 
device. It involved his famous gold-foil experiment conducted 
around 1909. 


This experiment bombarded a thin sheet of gold foil with 
alpha particles (helium nuclei) and observed the deflection 
patterns of these particles. While other tools were involved 
in setting up the experiment, the gold foil itself and the alpha 
particle source were the key elements. 


Rutherford's analysis of the unexpected results from this 
experiment led him to propose the existence of the atomic 
nucleus and eventually identify the proton within 
introduction. 


INSTRUMENTATION. 


Alpha particle source: This was typically a sealed container of 
a radioactive material like radium, which naturally emits 
alpha particles (helium nuclei with a positive charge). 


Lead collimator: This is a block of lead with a narrow slit. It 
collimates (focuses) the alpha particles into a thin beam 
aimed at the gold foil. 


Gold foil: An extremely thin sheet of gold, chosen for its high 
atomic number (many protons) and ability to be hammered 
thin without breaking. 


Zinc sulphide screen (optional): This fluorescent screen 
coated with zinc sulphide would light up when struck by an 
alpha particle, allowing for visual detection. Alternatively, a 
photographic plate could be used to record the particle 
impacts. Instrumentation. 


DIAGRAM OF THE GOLD FOIL EXPERIMENT. 
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EXPERIMENTATION. 


The experimental setup for Rutherford's gold foil experiment: 
A radioactive element that emitted alpha particles was 
directed toward a thin sheet of gold foil that was surrounded 
by a screen which would allow detection of the deflected 
particles 


OBSERVATION AND INTERPRETATION. 


1.Most alpha particles passed through: This confirmed the 
presence of a lot of empty space within the atom. 


2.A small number deflected significantly: This implied 
encountering a strong positive force within the atom, causing 
the deflection. 


3.An incredibly small number even bounced back! This was 
highly unexpected and suggested a very dense, positively 
charged core within the atom. 


CHARACTERISTICS OF PROTONS. 


. It is a sub-atomic and fundamental particle of an atom. 
. It is positively charged or it acquires positive charge. 
. It is deflected by both electrical and magnetic field. 


. Its atomic mass is 1.676x10°** g or 1 amu. 


. It represents the atomic number of an element. 


CONCLUSION. 


The discovery of the proton is credited to Ernest Rutherford, 
who proved that the nucleus of the hydrogen atom (i.e. a 
proton) is present in the nuclei of all other atoms in the year 
1917. Based on the conclusions drawn from the gold-foil 
experiment, Rutherford is also credited with the discovery of 
the atomic nucleus. 


